per cent of the long lived radioactive element thorium which decays with emissions of alpha, beta and gamma radiations.
Though the intensity of radiations at the Manavalakurichi area is known to be only 2164 mr/year (Bharatwal and Vaze 1958) , it is several times the level of natural background radiation in the other nonmonazite areas nearby. Cytological studies on the sea shore flora of Manavalakurichi was conducted in the Department of Botany, Kerala University as part of a programme to assess the biological effects of radiations from monazite and some of the observa tions were reported earlier (Abraham et al. 1969 ). The present communication deals with chromosome aberrations in Spinifex littoreus.
Material and methods
Spinifex littoreus which forms a major component of the seashore flora of the west coast is a perennial creeper, the growing stem tips of which are in intimate con tact with the sand. Flower buds of this species were gathered from clones growing at different places having varying levels of natural radiation in the Manavalakurichi monazite area. Materials were also collected from the seaside resort, Kovalam with practically no monazite content in the sand. Radiation levels in the field at the different spots of collection were measured as counts per second (cps) with an Accurate Field Rate Meter, manufactured and supplied by the BARC, Trombay. Flower buds were fixed in acetic alcohol (1: 3) and were squashed in 1% acetocar mine.
Observations
Cytological studies on plants from Kovalam showed 18 chromosomes in root tip cells (Fig. 1 ) and 9 bivalents in pollen mother cells (Fig. 2) . Plants from Manava lakurichi area also showed the same meiotic chromosome count. However, the four different clones of the species from 3 radiation levels at Manavalakurichi (Table 1) showed interchange rings (Figs. 3-6 ) and a low frequency of pollen mother cells with fragments (Figs. 7, 8 ) and univalents (Fig. 9) . Detailed studies on clone I from Manavalakurichi showed that 72% of the multivalents formed open rings at meta phase, 19% appeared as chains and 9% were seen as zigzag rings. Acetocarmine staining showed 70.6% sterile pollen in clone I and 52.7% in clone II (Fig. 10) as against 10.4% observed in the controls (Fig. 11 ). Unpublished observations made in this Department on two other collections, one from Cape Comorin and another from Thrikaripur also showed low percentages (14.1% and 5.9% respectively) of sterile pollen. 
Discussion
Clones I and II of Spinifex littoreus from Manavalakurichi showed a low fre quency of PMCs having a quadrivalent and a hexavalent. This suggests that there are at least three translocations in each of them. The very high frequency of inter change configurations and the absence of any chromosome breaks in these clones indicate that the translocations in them are possibly of long standing. Thirty-four of the 375 PMCs of clone I and 22 of the 241 PMCs of clone II examined showed the presence of a ring or chain of 6 chromosomes in them. It is evident from this that the members of at least one homologous pair of chromosomes in each of these clones is involved in two segmental interchanges. Since two of the translocations are on the same homologous pair these translocations can result in the formation of either a ring or chain of 6 chromosomes or only one ring or chain of 4 chromosomes and a bivalent. Therefore only one of the rings in the PMCs of these clones with 2 rings of 4 chromosomes each will be due to any one of the two translocations result ing in the formation of a hexavalent in some of the PMCs and the other ring in such cells will be due to the third translocation. And wherever only one ring or chain of 4 chromosomes is formed in PMCs, it may be due to any one of the three translo cations. Therefore it is difficult to calculate the frequency of ring formation due to individual translocations in the clones I and II from the frequency of PMCs showing one or two rings of 4 chromosomes. However it may be seen that 34 out of 375 PMCs in clone I showed a ring or chain of 6 chromosomes. Of these 3 (9.8%) showed a ring of 4 chromosomes also . This ring of 4 chromosomes will evidently be due to the third translocation in clone I. In a similar manner it may be seen that in clone 112 (9.1%) out of the 22 PMCs Clones III and IV of S. littoreus from Manavalakurichi also showed inter change rings in PMCs. However, the very low frequency of these configurations suggests that these interchanges might have resulted from reunion of breaks which occurred in the microsporocytes.
The low frequency of fragments observed in these clones tend to support the above suggestion. The chromosome breaks prior to the formation of the interchanges and fragments in the clones III and IV of S. littoreus from Manavalakurichi are in all probability induced by radiations from the monazite sand, since no evidence of such breaks has been observed in materials of this species collected from non-monazite areas. Though the clones I and II did not reveal the occurrence of chromosome breaks in them, there are at least three translocations in each of them. These interchanges of long standing might have accumulated over the years in this perennial grass or these interchange hetero zygotes might have been formed as a result of crossing between different stocks, heterozygous for different interchanges. In either case, the chromosome breaks prior to these interchanges in clones I and II also have to be considered as the result of radiations from monazite, since populations of this species from areas other than the monazite belt at Manavalakurichi did not show any evidence of such translocations.
It may be recalled in this context that Nayar (cited from Abraham et al. 1969 ) has also observed cytological abnormalities in plants of the monazite area. That radiations from monazite can induce chromosome aberrations has been shown by Kaul (1967) and Abraham et al. (1969) also from their studies on plants grown in pure monazite.
It may be of interest to observe in this connection that out of the 14 species of plants from the Manavalakurichi beach area examined during this study, patent cases of chromosomal aberrations were observed only in Spinifex littoreus. This may be because of the fact that unlike the other species inhabiting this area, Spinifex is a perennial creeper with capacity for vegetative propagation. The creeping growth habit of this plant keeps the shoot meristems in constant and intimate contact with the radioactive sand and the plant receives the maximum possible dose of radia tion which may considerably enhance the rate of chromosomal aberrations. The perennial growth habit and capacity for vegetative propagation may help the ac cumulation of these aberrations. 
